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$JULFXOWXUDO�6WDWLVWLFV�IRU�3XEOLF�3ROLF\�,VVXHV

.HLWK�&ROOLQV

&KLHI�(FRQRPLVW��8�6��'HSDUWPHQW�RI�$JULFXOWXUH

,W�LV�DQ�KRQRU�WR�DGGUHVV�WKH�$JULFXOWXUDO�6WDWLVWLFV������FRQIHUHQFH���,�SDUWLFXODUO\�ZDQW�WR�ZHOFRPH�WR
WKH�8QLWHG�6WDWHV�WKH�YLVLWRUV�IURP�VRPH����QDWLRQV�DURXQG�WKH�ZRUOG�DWWHQGLQJ�WRGD\·V�FRQIHUHQFH�

0\�FRPPHQWV�WRGD\�IRFXV�RQ�DJULFXOWXUDO�VWDWLVWLFV�IRU�DGGUHVVLQJ�SXEOLF�SROLF\�LVVXHV���,�ZLOO�EHJLQ
ZLWK�D�VKRUW�GLVFXVVLRQ�RI�WKH�GHPDQG�IRU�DJULFXOWXUDO�VWDWLVWLFV�DQG�SXW�WKHLU�XVH�LQ�WKH�FRQWH[W�RI�WKH
SXEOLF�SROLF\�SURFHVV�DW�86'$���7KHQ��,·OO�SUHVHQW�D�FRXSOH�RI�H[DPSOHV�RI�SXEOLF�SROLF\�LVVXHV�DQG�WKH
XVH�RI�VWDWLVWLFV���,�KDYH�FKRVHQ�WKHVH�WR�VKRZ�KRZ�VWDWLVWLFV�KDYH�LPSURYHG�WKH�SROLF\�SURFHVV�DQG
ZKHUH�VWDWLVWLFV�KDYH�UDLVHG�VRPH�FRQFHUQV���/DVW��,�ZDQW�WR�RIIHU�D�IHZ�WKRXJKWV�RQ�FKDOOHQJHV�\RX�DV
OHDGHUV�LQ�WKH�VWDWLVWLFDO�FRPPXQLW\�IDFH�LQ�WKH�TXHVW�WR�LPSURYH�VWDWLVWLFV�DQG�IRU�PDNLQJ�WKHP�PRUH
HIIHFWLYH�LQ�WKH�SXEOLF�SROLF\�SURFHVV�

7R�VWDUW��WKHQ��LV�WKH�LVVXH�RI�ZK\�ZH�DQG�VR�PDQ\�RI�\RX�KDYH�VXFK�VWURQJ��RUJDQL]HG�SURJUDPV�RI
DJULFXOWXUDO�VWDWLVWLFV��DQG�ZK\�LW�LV�VR�LPSRUWDQW�WKDW�ZH�FRQWLQXH�WR�LPSURYH�WKHP���$W�86'$��ZH�IDFH
D�YHU\�VWURQJ�DQG�ULVLQJ�GHPDQG�IRU�LQIRUPDWLRQ���:H�KHDU�IURP�WKH�SULYDWH�VHFWRU��LQFOXGLQJ�IDUPHUV
DQG�EXVLQHVVHV�WKDW�VWRUH��WUDQVSRUW��SURFHVV��DQG�PDUNHW�DJULFXOWXUDO�JRRGV��IURP�WKRVH�ZKR�VXSSO\
JRRGV�DQG�VHUYLFHV�WR�SURGXFHUV��DQG�IURP�FRQVXPHUV���5HVHDUFKHUV�DQG�DGYRFDF\�JURXSV�DOVR�GHPDQG
VWDWLVWLFV���$OO�WKHVH�SULYDWH�SDUWLHV�JHQHUDOO\�ZDQW�VWDWLVWLFV�VR�WKH\�FDQ�EHWWHU�SXUVXH�WKHLU�HFRQRPLF
VHOI�LQWHUHVW��ZKLFK�PHDQV�WKH\�ZDQW�WR�PDQDJH�WKHLU�EXVLQHVVHV�PRUH�SURILWDEO\��LQIOXHQFH�SROLF\�DQG
LQFUHDVH�SXEOLF�XQGHUVWDQGLQJ�RI�WKHLU�LQGXVWU\�

*RYHUQPHQWV�DW�DOO�OHYHOV�DOVR�KDYH�D�VWURQJ�GHPDQG�IRU�VWDWLVWLFV���6WDWLVWLFV�DUH�QHHGHG�WR�DGPLQLVWHU
SURJUDPV�DQG�WR�PHDVXUH�HFRQRPLF�SHUIRUPDQFH���0RUHRYHU��VWDWLVWLFV�KHOS�VKDSH�SXEOLF�SROLF\
GHFLVLRQV�

7KLV�GHPDQG�IRU�VWDWLVWLFV�LV�PHW�E\�WZR�VRXUFHV�³�SULYDWH�DQG�SXEOLF���3ULYDWH�VRXUFHV�EHDU�WKH�FRVW�RI
GDWD�FROOHFWLRQ�DQG�RIWHQ�VHOO�WKHLU�VWDWLVWLFV���3XEOLF�VRXUFHV��VXFK�DV�1$66��DUH�IXQGHG�E\�WKH�WD[SD\HU
DQG�WKHLU�VWDWLVWLFV�DUH�XVXDOO\�IUHH���(FRQRPLVWV�H[SODLQ�WKH�XVH�RI�WD[SD\HU�IXQGV�WR�SURYLGH�VWDWLVWLFV
WKLV�ZD\���$JULFXOWXUDO�VWDWLVWLFV�FDQ�LPSURYH�PDUNHW�HIILFLHQF\�EHFDXVH�PRUH�ZLGHVSUHDG�DQG�HTXLWDEOH
DFFHVV�WR�REMHFWLYH�LQIRUPDWLRQ�FDQ�KDVWHQ�SULFH�GLVFRYHU\�DQG�UHVRXUFH�XVH���$�NH\�TXHVWLRQ�LV�KRZ�IDU
VKRXOG�WKH�JRYHUQPHQW�JR�LQ�SURYLGLQJ�VWDWLVWLFV"��7R�DQVZHU�WKDW��ZH�PXVW�FRQVWDQWO\�UHYLHZ�RXU
HIIRUWV�WR�HQVXUH�WKDW�ZH�FROOHFW�ZKDW�SHRSOH�QHHG�DQG�ZDQW��DQG�ZKDW�WKH�SULYDWH�VHFWRU�FDQQRW�FROOHFW
DQG�PDNH�UHDGLO\�DYDLODEOH���7KH�DQVZHU�LV�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�WKH�UROHV�RI�WKH�SXEOLF�DQG
SULYDWH�VHFWRU�GR�QRW�UHPDLQ�VWDWLF�EXW�PXVW�FKDQJH�RYHU�WLPH�

2XU�SXEOLF�SROLF\�GHEDWHV�DUH�RIWHQ�DERXW�LVVXHV�WKDW�H[WHQG�EH\RQG�WKH�LQWHUHVWV�RI�SULYDWH�LQGLYLGXDOV
EHFDXVH�GHFLVLRQV�FRQFHUQ�ZKDW�LV�EHVW�IRU�VRFLHW\�DV�D�ZKROH���$QG�WKDW�PD\�UHTXLUH�VWDWLVWLFV�WKDW�DUH
QRW�LQ�WKH�LQWHUHVWV�RI�WKH�SULYDWH�VHFWRU�WR�FROOHFW���3ULYDWH�GHFLVLRQ�PDNLQJ�LV�VLPSOHU�EHFDXVH�WKH
SDUWLHV�WR�WKH�GHFLVLRQ�FDQ�ZHLJK�WKH�FRVWV�DQG�EHQHILWV�WR�WKHP�RI�DOWHUQDWLYH�DFWLRQV���3XEOLF�SROLF\�LV
PXFK�PRUH�FRPSOH[���7KHVH�GHFLVLRQV�DUH�EDVHG�RQ�D�KDUG�WR�GHILQH�EOHQG�RI�SK\VLFDO�VFLHQFH��VRFLDO
VFLHQFH��ODZ��SROLWLFV��PRUDO�SULQFLSOHV��EXGJHW�FRQVWUDLQWV��DQG�IDFWV���7KHVH�IDFWV�DUH�VRPHWLPHV
DJULFXOWXUDO�VWDWLVWLFV���7KUHH�SRLQWV�DUH�FOHDU�����ZH�PD\�QHHG�SXEOLFO\�FROOHFWHG�UDWKHU�WKDQ�SULYDWH
VWDWLVWLFV�LQ�RUGHU�WR�JHW�QHHGHG�LQIRUPDWLRQ�RQ�WKH�EURDGHU�LPSDFWV�RQ�VRFLHW\�����ZH�QHHG�WR�UHFRJQL]H
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WKDW�DJULFXOWXUDO�VWDWLVWLFV�DUH�MXVW�RQH�HOHPHQW�WKDW�HQWHUV�LQWR�WKH�SXEOLF�SROLF\�SURFHVV��DQG����ZH�QHHG
WR�UHFRJQL]H�WKDW�QR�VLQJOH�HOHPHQW�GRPLQDWHV�WKH�SXEOLF�SROLF\�SURFHVV�

,Q�WKH�SXEOLF�SROLF\�SURFHVV��DJULFXOWXUDO�VWDWLVWLFV�PD\�EH�SURSHUO\�XVHG��LJQRUHG�RU�PLVXVHG���7KH
LGHDO�FDVH�ZRXOG�JR�VRPHWKLQJ�OLNH�WKLV���$�SXEOLF�SROLF\�FRQFHUQ�DULVHV�DQG�JRYHUQPHQW�DJHQFLHV�DQG
RWKHUV�LGHQWLI\�WKH�VFRSH�RI�WKH�LVVXH�XVLQJ��DPRQJ�RWKHU�LQIRUPDWLRQ��DJULFXOWXUDO�VWDWLVWLFV���$QDO\WLFDO
PRGHOV�XVH�WKH�VWDWLVWLFV�WR�HYDOXDWH�GLIIHUHQW�FRXUVHV�RI�DFWLRQ���$�SROLF\�FKRLFH�LV�PDGH�DQG�WKHQ
DJULFXOWXUDO�VWDWLVWLFV�DUH�XVHG�WR�PRQLWRU�DQG�DVVHVV�WKH�FKRLFH���,Q�WKLV�LGHDO�FDVH��WKH�IUXLWV�RI�\RXU
ZRUN��VWDWLVWLFV��SOD\�D�UROH�WKURXJKRXW�WKH�SXEOLF�SROLF\�SURFHVV�³�IURP�WKH�LQLWLDO�GHEDWH��WR�SURJUDP
FKDQJHV�RU�WR�OHJLVODWLRQ��DQG�WR�SURJUDP�LPSOHPHQWDWLRQ�DQG�HYDOXDWLRQ�

%XW�ZH�VRPHWLPHV�VHH�OHVV�WKDQ�LGHDO�FDVHV���7KHUH�LV�VRPH�DWWHPSW�WR�XVH�VWDWLVWLFV��EXW�VWDWLVWLFV�DUH
GLVPLVVHG�DQG�GLVSDUDJHG��RU�VWDWLVWLFV�DUH�GHOLEHUDWHO\�PLVXVHG�RU�YHU\�VHOHFWLYHO\�XVHG�VR�DV�WR
PLVOHDG���$ERXW�D�\HDU�DJR��,�KDG�D�ILUVW�KDQG�H[SHULHQFH�RI�KRZ�VRPH�OHJLVODWRUV�YLHZ�WKH�ILQH�DUW�RI
GDWD�FROOHFWLRQ�DQG�DQDO\VLV���)ROORZLQJ�D�VKDUS�GRZQWXUQ�LQ�PLON�SULFHV��&RQJUHVV�FDOOHG�D�KHDULQJ�RQ
ZKDW�WKH�$GPLQLVWUDWLRQ�ZDV�JRLQJ�WR�GR�WR�KHOS�GDLU\�SURGXFHUV���7KH�KHDULQJ�IRFXVHG�RQ�WKH
'HSDUWPHQW·V�XVH�RI�D�FKHHVH�SULFH�UHSRUWHG�E\�D�FRPPRGLW\�H[FKDQJH���:H�XVHG�WKDW�SULFH�WR�UHJXODWH
WKH�SULFH�RI�VRPH�PLON�LQ�RXU�)HGHUDO�0LON�0DUNHWLQJ�2UGHU�SURJUDP���7KH�H[FKDQJH�FDPH�XQGHU
VFUXWLQ\�IROORZLQJ�D�XQLYHUVLW\�VWXG\�WKDW�FRQFOXGHG�WKH�H[FKDQJH�ZDV�VXEMHFW�WR�PDQLSXODWLRQ�E\�ODUJH
PLON�SURFHVVRUV��VLQFH�WUDGLQJ�YROXPH�ZDV�OLJKW�RU�´WKLQ�µ��7KH�SURIHVVRUV�FRQFOXGHG�WKDW�FKHHVH
SULFHV��DQG�WKHUHIRUH�PLON�SULFHV��ZHUH�ORZHU�DV�D�UHVXOW�RI�PDQLSXODWLRQ���$W�WKH�UHTXHVW�RI�GDLU\
SURGXFHUV�DQG�&RQJUHVV��1$66�EHJDQ�D�QDWLRQDO�VXUYH\�RI�FKHHVH�PDQXIDFWXUHUV�WR�GHWHUPLQH�WKH
DYHUDJH�8�6��ZKROHVDOH�SULFH�RI�FKHHVH�

2QH�ZHOO�NQRZQ�VHQDWRU�ZDV�SDUWLFXODUO\�FRQFHUQHG�WKDW�86'$�ZDV�WDNLQJ�WRR�ORQJ�WR�HVWDEOLVK�WKH
VXUYH\��VR�KH�SUHVVHG�WKH�6HFUHWDU\�DQG�PH�DW�WKH�KHDULQJ�RQ�ZKDW�ZDV�KROGLQJ�XS�1$66·V�VXUYH\���,
WROG�KLP�ZH�ZHUH�ZRUNLQJ�ZLWK�WKH�LQGXVWU\�WR�HVWDEOLVK�UHSRUWLQJ�JXLGHOLQHV�WR�HQVXUH�WKH�LQWHJULW\�RI
WKH�GDWD���$IWHU�DOO��ZH�QHHGHG�WR�HVWDEOLVK�WKH�VSHFLILFDWLRQV�DQG�SURFHGXUHV�DQG�WHVW�WKH�GDWD���(QVXULQJ
DFFXUDF\�DQG�D�JRRG�UHVSRQVH�ZRXOG�WDNH�D�FRXSOH�RI�PRQWKV�

7KH�VHQDWRU�IHOW�D�FRXSOH�RI�PRQWKV�ZDV�XQDFFHSWDEOH���+H�LQGLFDWHG�ZH�FRXOG�ILQG�RXW�WKH�SULFH�RI
FKHHVH�LQ�RQH�GD\�E\�VLPSO\�WHOHSKRQLQJ�FKHHVH�SODQWV�DQG�DVNLQJ�WKHP�ZKDW�WKHLU�SULFH�LV���7R�PDNH
KLV�SRLQW��KH�KDG�XV�VHQG�KLP�D�OLVW�RI�HYHU\�8�6��FKHHVH�SODQW��DQG�KH�WROG�KLV�VWDII�WR�SKRQH�WKHP�DOO��
:LWKLQ�D�FRXSOH�RI�GD\V��WKH�VHQDWRU�WHOHSKRQHG�WKH�6HFUHWDU\�LQGLFDWLQJ�WKH�UHVXOWV�RI�KLV�VXUYH\��ZKLFK
SURGXFHG�D�SULFH�ZHOO�DERYH�WKH�JRLQJ�H[FKDQJH�SULFH���+LV�GDWD�VXJJHVWHG�ZH�QHHGHG�WR�UDLVH�WKH
UHJXODWHG�SULFH�RI�PLON���7KH�VHQDWRU�PD\�KDYH�EHHQ�OHVV�FRQFHUQHG�DERXW�WKH�TXDOLW\�RI�WKH�GDWD
FROOHFWHG�DQG�PRUH�FRQFHUQHG�DERXW�WKH�ILQDO�UHVXOW�³�D�KLJKHU�SULFH�IRU�GDLU\�IDUPHUV�

:HOO��KRZ�GLG�WKH�VWRU\�WXUQ�RXW"��$�FRXSOH�PRQWKV�ODWHU��1$66�SXEOLVKHG�WKH�UHVXOWV�RI�RXU�VXUYH\�
ZKLFK�WXUQHG�RXW�WR�EH�YHU\�FORVH�WR�WKH�SULFH�TXRWHG�RQ�WKH�H[FKDQJH�DQG�PXFK�ORZHU�WKDQ�WKH
VHQDWRU·V�SULFH���7KH�1$66�VXUYH\�KDV�ZLWKVWRRG�WKH�WHVW�RI�WLPH�DQG�LV�UHFRJQL]HG�DV�EHLQJ�D�UHOLDEOH
DQG�DFFXUDWH�PHDVXUH���$�VRXQG�VWDWLVWLFDO�SURFHVV�SUHYHQWHG�D�SUREOHP�

/HW�PH�VD\�WKDW�,�EHOLHYH�ZH�DUH�PRVW�RIWHQ�FORVHU�WR�WKH�LGHDO�FDVH�WKDQ�WR�WKH�ZRUVW�FDVHV���$QDO\VLV
FRXSOHG�ZLWK�VXSSRUWLQJ�GDWD�LV�D�SRZHUIXO�IDFWRU�LQ�SXEOLF�SROLF\�GHFLVLRQV���$OWKRXJK�DQDO\VLV�DQG
GDWD�GR�QRW�DOZD\V�GHWHUPLQH�SXEOLF�SROLF\�RXWFRPHV��P\�H[SHULHQFH�LV�WKDW�GHFLVLRQ�PDNHUV�XVXDOO\
ZHOFRPH�VXFK�LQIRUPDWLRQ�EHFDXVH�LW�LQIRUPV�WKH�GLVFXVVLRQ�
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:KHQ�ZH�IDOO�VKRUW�RI�WKH�LGHDO�FDVH��LW�LV�RIWHQ�EHFDXVH�PDQ\�LQYROYHG�LQ�SXEOLF�SROLF\�GR�QRW�IXOO\
XQGHUVWDQG�WKH�QDWXUH�RI�WKH�DJULFXOWXUDO�VWDWLVWLFV�EHLQJ�XVHG�DQG�HQG�XS�XQLQWHQWLRQDOO\�PLVXVLQJ�WKHP��
6RPHWLPHV�WKH�GDWD�KDYH�D�KLJK�YDULDQFH��ZKLFK�LV�RIWHQ�QRW�DSSUHFLDWHG��RU�WKH\�DUH�LQFRPSOHWH���/HW
PH�JLYH�\RX�DQRWKHU�H[DPSOH�

7KH�LVVXH�RI�IRRG�VHFXULW\�KDV�FRQWLQXDO�QDWLRQDO�LPSRUWDQFH���,W�UHFHLYHG�JOREDO�SURPLQHQFH�ZLWK�ODVW
\HDU·V�:RUOG�)RRG�6XPPLW���)RU�WKH�8QLWHG�6WDWHV��IRRG�VHFXULW\�RIWHQ�IRFXVHV�RQ�WUDGH�SROLF\�DQG�RXU
IRUHLJQ�DVVLVWDQFH�SURJUDPV�UDWKHU�WKDQ�RQ�LPPHGLDWH�GRPHVWLF�VHFXULW\��DOWKRXJK�WKDW�LV�DOVR�D
FRQFHUQ���,Q�RWKHU�FRXQWULHV��WKH�LVVXH�PD\�EH�GHILQHG�TXLWH�GLIIHUHQWO\�³�IRU�H[DPSOH��LQ�1RUWK�.RUHD�
IRRG�VHFXULW\�LV�REYLRXVO\�DQ�LPPHGLDWH�GRPHVWLF�SROLF\�FRQFHUQ�

2QH�ZD\�WR�DVVHVV�IRRG�VHFXULW\�LV�WR�FRPSDUH�IRRG�VXSSO\�ZLWK�GHPDQG���%XW�D�ERRN�E\�1LFKRODV
(EHUVWDGW��7KH�7\UDQQ\�RI�1XPEHUV��SRLQWV�RXW�WKLQJV�DUH�QRW�WKDW�VLPSOH���0HDVXUHV�RI�DJULFXOWXUDO
SURGXFWLRQ�DUH�IDU�IURP�SHUIHFW��HYHQ�LQ�FRXQWULHV�ZLWK�VRSKLVWLFDWHG�VWDWLVWLFDO�V\VWHPV���,Q�VRPH
FRXQWULHV��ZKHUH�IRRG�VHFXULW\�LV�OLNHO\�WR�EH�D�PDMRU�FRQFHUQ��SURGXFWLRQ�HVWLPDWHV�PD\�EH�YHU\
LQFRPSOHWH���0HDVXUHV�RI�IRRG�VWRFNV�DUH�OLNHO\�WR�EH�D�SUREOHP���,Q�ZRUOG�JUDLQ�PDUNHWV�WRGD\��VRPH
RI�WKH�ODUJHVW�SOD\HUV�KDYH�RQO\�D�ZHDN�KDQGOH�RQ�WKHLU�JUDLQ�VXSSOLHV�EHFDXVH�PXFK�RI�SURGXFWLRQ�DQG
VWRFN�KROGLQJ�GRHV�QRW�HQWHU�LQWR�FRPPHUFLDO�FKDQQHOV�DQG�LV�KHOG�E\�WKH�IDUP�KRXVHKROG�

2Q�WKH�IRRG�GHPDQG�VLGH��PHDVXUHV�RI�SRSXODWLRQ�DUH�DOVR�VXEMHFW�WR�HUURU���$VVHVVPHQWV�RI�WKH�SDVW
8�6��SRSXODWLRQ�FHQVXVHV�VXJJHVW�DQ�HUURU�UDWH�RI�����SHUFHQW��DQG�PXFK�ODUJHU�LQ�PDQ\�RWKHU
FRXQWULHV���$V�UHFHQWO\�DV�������VRPH�QDWLRQV�KDG�QHYHU�SXEOLVKHG�D�FHQVXV�RI�SRSXODWLRQ��\HW
SRSXODWLRQ�GDWD�ZHUH�UHSRUWHG�DQG�XVHG�LQ�IRRG�VHFXULW\�DVVHVVPHQWV�

7KHVH�W\SHV�RI�DQDO\VHV�RIWHQ�SURGXFH�D�UDWLR��VXFK�DV�FDORULHV�LQ�WKH�IRRG�VXSSO\�SHU�SHUVRQ���7KDW�LV
WKHQ�FRPSDUHG�WR�DQ�HVWLPDWH�RI�WUHQG�IRRG�FRQVXPSWLRQ�RU�D�QXWULWLRQ�EDVHG�PLQLPXP���7KHVH�SRLQW
HVWLPDWHV�KDYH�EHHQ�XVHG�DV�SUHFLVH�JXLGHV�IRU�SROLF\�GHFLVLRQV��VXFK�DV�KRZ�WR�DOORFDWH�LQWHUQDWLRQDO
IRRG�DVVLVWDQFH�SURJUDPV���&KDQJHV�LQ�WKHVH�PHDVXUHV�RYHU�WLPH�PD\�EH�XVHG�WR�LQGLFDWH�WKH
SHUIRUPDQFH�RI�SXEOLF�SROLFLHV���0\�SRLQW�LV�QRW�WKDW�DQDO\VHV�RI�IRRG�VHFXULW\�DUH�IXWLOH�³�WKH�ZRUN�LV
FULWLFDOO\�LPSRUWDQW���,Q�IDFW��D�FRQFOXVLRQ�ZRXOG�EH�WKDW�PRUH�QHHGV�WR�EH�GRQH�VR�WKDW�KXQJHU�
PDOQXWULWLRQ�DQG�HYHQ�VWDUYDWLRQ�DUH�QRW�PDVNHG�E\�LQFRPSOHWH�GDWD�

$�JURZLQJ�LVVXH�LQ�WKH�SROLF\�SURFHVV�LV�WKH�QHHG�WR�EHWWHU�XQGHUVWDQG�DQG�XVH�GLVWULEXWLRQDO�GDWD���7KLV
LV�YHU\�LPSRUWDQW�IRU�VHFWRUV�RU�PDUNHWV�WKDW�DUH�GLYHUVH�DQG�ZKHUH�VWUXFWXUH�LV�FKDQJLQJ�UDSLGO\���$
JRRG�H[DPSOH�LV�WKH�VWURQJ�LQWHUHVW�KHUH�LQ�WKH�VWUXFWXUH�RI�DJULFXOWXUH��ZKLFK�RIWHQ�IRFXVHV�RQ�WKH�VL]H
GLVWULEXWLRQ�RI�IDUPV���6HYHQW\�\HDUV�DJR�����SHUFHQW�RI�WKH�8�6��SRSXODWLRQ�OLYHG�RQ�IDUPV�DQG�WKHUH
ZHUH��ô�PLOOLRQ�IDUPV���1RZ��DERXW���SHUFHQW�RI�WKH�SRSXODWLRQ�OLYH�RQ���PLOOLRQ�IDUPV���8QGHU�WKLV
UDSLG�FKDQJH��ODUJHU�IDUPV�KDYH�EHHQ�DFFRXQWLQJ�IRU�DQ�LQFUHDVLQJ�VKDUH�RI�SURGXFWLRQ���7KLV�KDV�UDLVHG
D�SROLF\�FRQFHUQ���ZLOO�VPDOO�IDUPV�GLVDSSHDU�LQ�WKH�8�6�"

,�ZRQ·W�WU\�WR�GHILQH�D�VPDOO�IDUP�RU�HYHQ�D�IDUP���%XW�ZH�NQRZ�WKDW�LQ�������WKUHH�IRXUWKV�RI�DOO�8�6�
IDUPV��XVLQJ�RXU�GHILQLWLRQ�RI�D�IDUP��KDG�JURVV�VDOHV�RI�OHVV�WKDQ����������DQG�WKDW�LV�D�OHYHO�WKDW�ZH
FRQVLGHU�WR�EH�WRR�ORZ�WR�HDUQ�D�OLYLQJ�MXVW�IURP�IDUPLQJ���(YHQ�WKRXJK�WKHVH�ZHUH�WKUHH�IRXUWKV�RI�DOO
IDUPV��WKH\�DFFRXQWHG�IRU�RQO\����SHUFHQW�RI�DJULFXOWXUDO�SURGXFWLRQ���$W�WKH�RWKHU�VL]H�H[WUHPH�ZH�ILQG
UHODWLYHO\�IHZ�EXW�YHU\�ODUJH�IDUPV���7KLV�GLYHUVLW\�FUHDWHV�PDQ\�DQ�RSSRUWXQLW\�IRU�WKH�PLVXVH�RI
VWDWLVWLFV���)LUVW��WKLV�UDQJH�RI�VL]H�DQG�HFRQRPLF�VWUXFWXUH�UXOHV�RXW�D�VLQJOH�VWDWLVWLF�WR�UHIOHFW�IDUP
ILQDQFLDO�FRQGLWLRQV���7KH�VL]H�GLVWULEXWLRQ�WHOOV�XV�WKDW�\RX�KDYH�WR�ORRN�DW�RII�IDUP�LQFRPH�WR�GUDZ
FRQFOXVLRQV�DERXW�WKH�ZHOO�EHLQJ�RI�WKH�PDMRULW\�RI�IDUPV���6HFRQG��SROLFLHV�FRQFHUQHG�ZLWK�SUHVHUYLQJ
WKH�QXPEHU�RI�IDUPV�FDQQRW�EH�MXVWLILHG�RQ�WKH�QHHG�WR�PDLQWDLQ�DGHTXDWH�IRRG�VXSSOLHV�³�GDWD�VLPSO\
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GR�QRW�VXSSRUW�WKDW�DUJXPHQW���7KLUG��ZKHQ�UHJXODWRU\�EXUGHQV�DUH�LPSRVHG�RQ�IDUPV��WKH�LPSDFWV�RQ
ODUJH�DQG�VPDOO�IDUPV�DUH�OLNHO\�WR�EH�YHU\�GLIIHUHQW���<HW�SXEOLF�SROLF\�GHFLVLRQV�RIWHQ�IDLO�WR�FRQVLGHU
WKH�GLIIHUHQWLDO�HIIHFWV�RQ�ODUJH�YHUVXV�VPDOO�IDUPV�

3XEOLF�SROLF\�FRQFHUQV�DERXW�IRRG�VHFXULW\�RU�ZKR�ZLOO�EH�WKH�QH[W�JHQHUDWLRQ�RI�IDUPHUV�QHHG�WR�EH
EDVHG�RQ�PRUH�FRPSOHWH�DQG�FRPSOH[�LQIRUPDWLRQ���7KDW�EULQJV�PH�WR�DQRWKHU�FRQFHUQ�,�ZDQW�WR
UDLVH�³�SXEOLF�SROLF\�WRZDUG�VWDWLVWLFV�

7R�DVVXUH�WKDW�WKHUH�DUH�DGHTXDWH�DJULFXOWXUDO�VWDWLVWLFV�IRU�VRXQG�SXEOLF�SROLF\��WKHUH�PXVW�EH�JRRG
SXEOLF�SROLF\�UHJDUGLQJ�VWDWLVWLFV���3XEOLF�VXSSRUW�IRU�VWDWLVWLFV�SURJUDPV�PXVW�EH�WKRXJKWIXO��QRW�EDVHG
RQ�VRPH�VLPSOH�IXQGLQJ�IRUPXOD���6RPH�WLPH�DJR��WKH�PDJD]LQH�*RYHUQPHQW�([HFXWLYH�KDG�DQ�DUWLFOH
FDOOHG�´6WDWLVWLFDO�6WDJQDWLRQ�µ�ZKLFK�ZDV�YHU\�FULWLFDO�RI�WKH�PRQH\�VSHQW�RQ�DJULFXOWXUDO�VWDWLVWLFV���,W
VDLG�DODUPLQJO\��´WKH�JRYHUQPHQW�FROOHFWV�VWDWLVWLFV�QRW�MXVW�DERXW�IDUPHUV�EXW�IRU�IDUPHUV�µ��,URQLFDOO\�
WKDW�LV�RQH�RI�WKH�SXEOLF�JRRG�MXVWLILFDWLRQV�IRU�FROOHFWLQJ�VWDWLVWLFV��EHVLGHV�WKH�EHQHILWV�WR�RWKHU�SDUWLHV
DQG�PRUH�HIILFLHQW�PDUNHWV���7KH�DXWKRU�GLG�PDNH�VRPH�JRRG�SRLQWV�DERXW�WKH�QHHG�IRU�VWDWLVWLFDO
SURJUDPV�WR�UHVSRQG�WR�D�FKDQJLQJ�HFRQRP\���+RZHYHU��WKH�DUWLFOH�DGYDQFHG�D�VLPSOLVWLF�DQG�IDOVH�LGHD
WKDW�SXEOLF�H[SHQGLWXUHV�RQ�DJULFXOWXUDO�VWDWLVWLFDO�SURJUDPV�VKRXOG�EH�SURSRUWLRQDO�WR�DJULFXOWXUH·V
FRQWULEXWLRQ�WR�*URVV�'RPHVWLF�3URGXFW�

<RXU�LQVWLWXWLRQV�IDFH�PDQ\�FKDOOHQJHV��LQFOXGLQJ�EXGJHW�SUHVVXUHV��GHDOLQJ�ZLWK�GDWD�XVHUV�KDYLQJ
YDU\LQJ�GHJUHHV�RI�FRPSHWHQFH��DQG�D�FRQVWDQWO\�HYROYLQJ�DJULFXOWXUDO�VHFWRU���7KHVH�FKDOOHQJHV�FDQ�EH
PHW��EXW�QRW�DXWRPDWLFDOO\�RU�ZLWKRXW�JUHDW�HIIRUW���7KH\�ZLOO�EH�PHW�LI�DQG�RQO\�LI�SXEOLF�RIILFLDOV�KDYH
DQ�HQOLJKWHQHG�DWWLWXGH�DERXW�WKH�YDOXH�RI�VWDWLVWLFV�DQG�ZKDW�LW�WDNHV�WR�FROOHFW�WKHP���<RX�VLWWLQJ�LQ�WKLV
DXGLHQFH��WKH�ZRUOG·V�NH\�DJULFXOWXUDO�VWDWLVWLFLDQV��KDYH�D�SLYRWDO�UROH�LQ�HQVXULQJ�JRYHUQPHQWV�KDYH�D
FOHDU��VXSSRUWLYH�DQG�HQOLJKWHQHG�SROLF\�WRZDUG�WKH�FROOHFWLRQ�DQG�GLVVHPLQDWLRQ�RI�DJULFXOWXUDO
VWDWLVWLFV�

:KDW�PXVW�\RX�GR"��,�ZDQW�WR�HQG�E\�LGHQWLI\LQJ�IRXU�WKLQJV�³�FDOO�WKHP�REMHFWLYHV�RU�FKDOOHQJHV���7KH
ILUVW�LV�´EXLOG�WUXVW�µ��6WDWLVWLFDO�DJHQFLHV�PXVW�LQFUHDVH�WKH�SXEOLF·V�DQG�SXEOLF�RIILFLDOV·�WUXVW���7KH
SXEOLF�ZLOO�VXSSRUW�GDWD�FROOHFWLRQ�HIIRUWV�LI�WKH\�DUH�FRQILGHQW�WKDW�WKH�V\VWHP�KDV�LQWHJULW\���,QWHJULW\
PHDQV�FRQILGHQWLDOLW\�LV�SURWHFWHG��HVWLPDWHV�DUH�DFFXUDWH�DQG�REMHFWLYH��DQG�WKH�V\VWHP�LV�LPPXQH�IURP
SROLWLFDO�PDQLSXODWLRQ���,Q�86'$��VRPH�DJULFXOWXUDO�VWDWLVWLFV�UHSRUWV�DUH�FRQVLGHUHG�PDUNHW�VHQVLWLYH
DQG�SUHSDUHG�XQGHU�ORFN�XS�FRQGLWLRQV�SULRU�WR�SXEOLF�UHOHDVH���(YHU\�SUHFDXWLRQ�LV�WDNHQ�WR�HQVXUH
HYHU\RQH�KDV�HTXDO�DFFHVV�WR�WKH�GDWD���,Q�UHFHQW�\HDUV��1$66�HVWLPDWHV�KDYH�EHHQ�XVHG�WR�HVWDEOLVK
SD\PHQWV�IRU�FHUWDLQ�W\SHV�RI�LQVXUDQFH�SURJUDPV�DQG�WR�VHWWOH�IXWXUHV�FRQWUDFWV���/LQNV�OLNH�WKRVH
EHWZHHQ�)HGHUDO�VWDWLVWLFV�DQG�SULYDWH�VHFWRU�GHOLYHUHG�SURJUDPV�LQFUHDVH�WKH�QHHG�IRU�WUXVW�LQ�WKH
V\VWHP�

7KH�VHFRQG�FKDOOHQJH�LV�´FRPPXQLFDWH�µ��$JULFXOWXUDO�VWDWLVWLFLDQV�KDYH�DQ�REOLJDWLRQ�WR�FRPPXQLFDWH
ZLWK�SROLF\�RIILFLDOV�DQG�WKH�SXEOLF�WR�KHOS�HQVXUH�WKDW�VWDWLVWLFV�DUH�QRW�PLVXQGHUVWRRG�RU�PLVXVHG��
6LPLODUO\��SXEOLF�RIILFLDOV�DQG�XVHUV�RI�VWDWLVWLFV�VKRXOG�IHHO�D�UHVSRQVLELOLW\�WR�XVH�VWDWLVWLFV
DSSURSULDWHO\��EXW�ZH�FDQ·W�H[SHFW�WKHP�WR�EH�VWDWLVWLFLDQV��VR�LW�LV�YHU\�LPSRUWDQW�WKDW�\RX�UHDFK�RXW�WR
FRPPXQLFDWH�SURDFWLYHO\�ZLWK�SROLF\�RIILFLDOV�

$�IHZ�\HDUV�DJR��DQ�HFRQRPLVW�QDPHG�%UXFH�*DUGQHU�JDYH�D�)HOORZV�/HFWXUH�WR�WKH�$PHULFDQ
$JULFXOWXUDO�(FRQRPLFV�$VVRFLDWLRQ�HQWLWOHG��+RZ�WKH�'DWD�:H�0DNH�&DQ�8QPDNH�8V��$QQDOV�RI

)DFWRORJ\���+H�RIIHUHG�VRPH�YDOXDEOH�OHVVRQV�IRU�WKRVH�ZKR�ZRUN�ZLWK�VWDWLVWLFV���+H�VDLG��´���VRFLDO
VFLHQWLVWV�WHQG�WR�WDNH�GDWD�DV�IDFWV���7KH�IDFWV�WKHVH�GDWD�DUH�PHDQW�WR�HVWDEOLVK�DUH�LPSRUWDQW�IDFWV�³
WKH�SULFH�RI�IRRG��WKH�ZHOO�EHLQJ�RI�IDUPHUV��WKHLU�FRVWV�RI�SURGXFWLRQ��WKH�SURGXFWLYLW\�RI�DJULFXOWXUH�
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HWF���7KH�SUREOHP�LV�WKDW�GDWD�DUH�QRW�IDFWV���)DFWV�DUH�ZKDW�LV�UHDOO\�WKHUH���'DWD�DUH�TXDQWLWDWLYH
UHSUHVHQWDWLRQV�RI�IDFWV��ZKLFK�VWDWLVWLFDO�ZRUNHUV�DQG�HFRQRPLVWV�FRQFRFW�µ��+H�JRHV�RQ�WR�FDXWLRQ
HFRQRPLVWV�DQG�SROLF\�PDNHUV��´'DWD�DUH�UDZ�PDWHULDO�EXW�QRW�QDWXUDO�UHVRXUFHV�³�ZH�FUHDWH�WKH�GDWD�
DQG�WKLV�LV�WKH�VRXUFH�RI�SUREOHPV�µ��+H�VHHV�WKLV�DV�D�VSHFLDO�SUREOHP�IRU�SROLF\�RIILFLDOV�ZKR��ODFNLQJ
DQDO\VLV��UHO\�RQ�WKH�GDWD�VSHDNLQJ�IRU�WKHPVHOYHV�

$�WKLUG�FKDOOHQJH�LV�´DQWLFLSDWH�µ��6WDWLVWLFDO�V\VWHPV�PXVW�VWULYH�WR�DQWLFLSDWH�LQIRUPDWLRQ�QHHGHG�IRU
SXEOLF�SROLF\�LVVXHV���6WDWLVWLFV�WKDW�DUULYH�DIWHU�D�GHFLVLRQ�KDV�EHHQ�UHDFKHG�KDYH�OLWWOH�YDOXH��ZKLOH
WLPHO\�UHVSRQVHV�UHLQIRUFH�WKH�VWDWXV�RI�VWDWLVWLFV�LQ�VKDSLQJ�SXEOLF�SROLF\�

7KH������(FRQRPLF�5HSRUW�RI�WKH�3UHVLGHQW�GHYRWHG�DQ�HQWLUH�FKDSWHU�WR�HFRQRPLF�VWDWLVWLFV���,Q�WKDW
FKDSWHU��LW�LV�DUJXHG�WKDW�VWDWLVWLFDO�LQIRUPDWLRQ�PXVW�EH�UHOHYDQW��WLPHO\�DQG�DGDSW�WR�FKDQJH���7KH�SRLQW
LV�SDUWLFXODUO\�LPSRUWDQW�IRU�DJULFXOWXUDO�VWDWLVWLFV�EHFDXVH�ZH�DUH�LQ�D�WLPH�RI�JUHDW�FKDQJH�LQ�GRPHVWLF
SROLF\��WUDGH�SROLF\��WUDGH�SDWWHUQV��VWUXFWXUH�RI�SURGXFWLRQ�DQG�VWUXFWXUH�RI�PDUNHWLQJ���)RU�H[DPSOH�
WKH�GHYHORSPHQW�RI�JHQHWLFDOO\�PRGLILHG�RUJDQLVPV��*02V���SROLF\�FKDQJHV�LQ�ZHOIDUH�DQG�IRRG
DVVLVWDQFH�SURJUDPV��IRRG�VDIHW\�FRQFHUQV��HQYLURQPHQWDO�UHJXODWLRQ�DQG�PRQLWRULQJ��DQG�JOREDO
PDUNHWLQJ�DUH�FUHDWLQJ�DGGLWLRQDO�GHPDQG�IRU�DJULFXOWXUDO�VWDWLVWLFV���8QOHVV�VWDWLVWLFDO�DJHQFLHV�FDQ
VXFFHVVIXOO\�DUJXH�IRU�EXGJHW�LQFUHDVHV��FRYHULQJ�D�QHZ�DUHD�PHDQV�FXUWDLOLQJ�DQRWKHU���7R�DYRLG�WKLV
XQDWWUDFWLYH�WUDGHRII��VWDWLVWLFDO�DJHQFLHV�QHHG�WR�EH�IOH[LEOH��DGDSWLYH�DQG�LQQRYDWLYH���<RX�FDQ·W�PDNH
PLVWDNHV��DQG�WKDW�PHDQV�XVHUV��OLNH�HFRQRPLVWV�DQG�SROLF\�RIILFLDOV��VKRXOG�EH�LQYROYHG�LQ�GHFLVLRQV�WR
FROOHFW�GDWD�

7KH�IRXUWK�FKDOOHQJH�LV�´DGRSW�QHZ�WHFKQRORJLHV�µ��-XVW�DV�IDUPHUV�QHHG�WR�NHHS�DGRSWLQJ�QHZ
WHFKQRORJLHV�WR�EH�FRPSHWLWLYH�DQG�VWD\�LQ�EXVLQHVV��DJULFXOWXUDO�VWDWLVWLFLDQV�QHHG�WR�ORRN�WR�QHZ
WHFKQRORJLHV�WR�OLYH�ZLWKLQ�WKH�OLPLWHG�IXQGV�DYDLODEOH���2Q�WKH�GLVVHPLQDWLRQ�HQG��VWDWLVWLFDO�DJHQFLHV
DUH�XVLQJ�WKH�,QWHUQHW��ID[�RQ�GHPDQG��HOHFWURQLF�EXOOHWLQ�ERDUGV�DQG�&'�520�UHOHDVHV��DV�ZHOO�DV
WUDGLWLRQDO�KDUG�FRS\���7KH�ELJ�FKDQJHV�\HW�WR�FRPH�DUH�RQ�WKH�SULPDU\�GDWD�FROOHFWLRQ�HQG���(OHFWURQLF
LQWHUDFWLRQ�ZLWK�UHVSRQGHQWV�KROGV�SURPLVH���2QH�8�6��IDUP�RUJDQL]DWLRQ�KDV�DOUHDG\�WULHG�WR�LPSURYH
RQ�1$66·V�FURS�SURGXFWLRQ�HVWLPDWHV�XVLQJ�D�ODUJH�SDQHO�RI�RQ�OLQH�SURGXFHUV���6R�IDU��WKH\�KDYH�QRW
EHHQ�WRR�DFFXUDWH��EXW�ZH�DUH�ZDWFKLQJ�WKHP�FDUHIXOO\�

5HPRWH�VHQVLQJ�RI�DOO�W\SHV�VHHP�WR�KDYH�SRWHQWLDO���3RUWDEOH�FRPSXWHUV��FHOOXODU�SKRQHV��DQG
DXWRPDWHG�UHFRUG�NHHSLQJ�IURP�WUDFWRU�PRXQWHG�GHYLFHV�ZLWK�JOREDO�SRVLWLRQLQJ�DUH�WRROV�WKDW�PXVW�EH
VHULRXVO\�HYDOXDWHG�IRU�GDWD�FROOHFWLRQ�

6HYHQ�86'$�DJHQFLHV�PDNH�XVH�RI�VDWHOOLWH�DQG�DHULDO�GDWD�WR�EHWWHU�SHUIRUP�WKHLU�PLVVLRQV���,PDJHU\�LV
XVHG�WR�DVVHVV�GRPHVWLF�DQG�IRUHLJQ�FURS�FRQGLWLRQV��DQG�WR�PDS��PRQLWRU��DQG�PDQDJH�DJULFXOWXUDO�DQG
IRUHVWU\�UHVRXUFHV���7KLV�LPDJHU\��IURP�8�6��DQG�IRUHLJQ�VDWHOOLWHV�DV�ZHOO�DV�DLUFUDIW��SURYLGHV�WLPHO\
DQG�DFFXUDWH�LQWHOOLJHQFH�DERXW�ODQG�FRYHU�FRQGLWLRQV�

:H�DUH�QRZ�RQ�WKH�WKUHVKROG�RI�D�QHZ�JHQHUDWLRQ�RI�VDWHOOLWHV�WKDW�ZLOO�SURYLGH�PXFK�JUHDWHU�DFFXUDF\
ZLWK�VHQVRUV�WKDW�ZLOO�FROOHFW�PXFK�PRUH�GDWD�WKDQ�LQ�WKH�SDVW���6WDWLVWLFV�PDQDJHUV�ZLOO�IDFH�QHZ
FKDOOHQJHV�ZLWK�SUHVVXUHV�IRU�JUHDWHU�VWRUDJH�FDSDFLW\��JUHDWHU�VHOHFWLYLW\�LQ�LPDJHU\�XVHG��DQG�PRUH
WLPH�IRU�DQDO\VLV�

$OWKRXJK�QHZ�WHFKQRORJ\�ZLOO�EH�D�YDOXDEOH�GDWD�VRXUFH��VRXUFHV�OLNH�WKH�&HQVXV�RI�$JULFXOWXUH�DQG
GDWD�UHSRUWHG�E\�IDUPHUV�DQG�DJULEXVLQHVV�ZLOO�UHPDLQ�D�VROLG�IRXQGDWLRQ�XSRQ�ZKLFK�QHZ�WRROV��OLNH
UHPRWH�VHQVLQJ�FDQ�FRQWULEXWH�
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/DGLHV�DQG�JHQWOHPHQ��,�KRSH�,�KDYH�ODXQFKHG�\RXU�FRQIHUHQFH�RQ�D�SRVLWLYH�QRWH��VRPHWLPHV�D�GLIILFXOW
WKLQJ�IRU�DQ�HFRQRPLVW�WR�GR���0XFK�RI�P\�PHVVDJH�KDV�EHHQ�WR�GLVFXVV�WKH�FRQWH[W�LQ�ZKLFK
DJULFXOWXUDO�VWDWLVWLFV�DUH�FROOHFWHG�DQG�UHSRUWHG���,�ZDQWHG�WR�LVVXH�WKH�FKDOOHQJH�WKDW�\RX��WKH�OHDGHUV�LQ
WKH�ZRUOG�RI�VWDWLVWLFV��QHHG�WR�SOD\�D�GHFLVLYH�UROH�LQ�WKH�IRUPXODWLRQ�DQG�H[HFXWLRQ�RI�VRXQG�SXEOLF
SROLF\�E\�DQWLFLSDWLQJ�DQG�FRPPXQLFDWLQJ�ZLWK�XVHUV�DERXW�WKH�ULJKW�GDWD�WR�FROOHFW��FROOHFWLQJ�LW�ZHOO�
DQG�FRPPXQLFDWLQJ�LWV�OLPLWV���6RPHWLPHV�WKH�QHJRWLDWLQJ�WDEOH�LQ�WKH�SROLF\�SURFHVV�LV�WRR�H[FOXVLYH�³
WRR�VPDOO�DQG�WRR�FURZGHG���%XW�SROLF\�GHFLVLRQ�PDNHUV�LQFUHDVLQJO\�PD\�QHHG�WR�ILQG�D�ZD\�WR�NHHS
VWDWLVWLFLDQV�QHDUE\�WR�LOOXPLQDWH�WKH�GDWD�SDWK�WRZDUG�VRXQG�SXEOLF�SROLF\�GHFLVLRQV�


